INTRODUCTION
Nowadays, in the information era 1 , the Information and Communication Technologies (ICTs) 2 are recognized as catalysts for social, economic, cultural, or even educational changes. Distinctive features of this era include an extensive use of the Internet, social media applications (e.g. YouTube, Facebook, Twitter) as well as sending, retrieving, Information Communication Technologies (ICT) will refer to the computer and Internet connections to handle and communicate information for educational purposes. The ICTs are often described in terms of emerging technologies, which are claimed to be developed within next five to ten years. receiving, archiving information anytime and anywhere. According to data presented by Eurostat, as of the beginning of 2014, just over three quarters (78 %) of all individuals in the EU-28, aged between 16 and 74 years, used the Internet (at least once within three months prior to the survey date) 3 . This data proves the significance of general changes in the manner of communicating between people and the fact that they concern all social groups. As ICTs influence the way of handling and exchanging information, they play a salient role in almost every field of human activity, among others, in education and training. Teachers start using state-of-art solutions that combine virtual and real worlds. Although this "blend" is challenging -it requires a proper preparation, knowledge about technology, it gives teachers and learners more possibilities: the training content can be sored virtually and easily reached by any number of learners (depending on the imposed conditions). Different educational experiments and practices lead to intensive discussions on new paradigms related to educational technology, consequently affecting educational philosophies, approaches, theories and methods of teaching. This view is reflected in M. Gawlik-Kobylińska's book, titled in Polish: Nowe technologie w edukacji dla bezpieczeństwa.
Paradygmat społeczeństwa informacyjnego i jego przyszłość (Emerging Technologies in Education for Safety and Security. The Information Society Paradigm and Its Future).
The authorexplains the way in which emerging technologies affect development of contemporary teaching and learning 4 . It must be noted that one of the most significant changes in education and training concerns a very well known concept of distance learning 5 , which presently goes through its renaissance. Due to its growing popularity a significant number of authors pay attention to the development of this method. For instance, B. Misnevs, N. Fila, A. Dunjashkins and E. Abasheva explain the functioning of a contemporary distance learning academic model, which can be followed by various universities to maintain a proper level of effective organization 6 . On the whole, the application of ICTs in education and training, the emergence of new approaches, systems, models, implementation of new organizational solutions has one prevailing goal: to increase the effectiveness of contemporary teaching and learning. Keeping up with the pace of technologies and the issue how to understand a digital native learner are the key factors, which affect this goal. Apart from this general aspect, the development of ICTs brings inevitable challenges in military education and training, especially in the Polish CBRN troops. In this specific area, taking protective measures in situations where chemical, biological, radiological, nuclear (CBRN) warfare (including terrorism) hazards may be present, becomes a crucial competence. It involves skills related to CBRN passive protection, contamination avoidance, and CBRN mitigation. The contemporary training of those skills will require the application of carefully selected state-of-the art solutions which will enhance the realization of scenarios related CBRN incidents, will present states, processes and the possibilities of seamless lessons-learned process. Therefore, this kind of education and training demand both special attention and treatment. Undoubtedly, it requires a deeper consideration, intensive discussions, and paying attention to the most contemporary practices, approaches, and research. It is vital to stress that the present-day knowledge on CBRN should be obtained from subject matter experts (SMEs), e.g. from experts on tropical medicine 7 or ecology 8 . The character of the CBRN troops' education and training and the highlighted context triggered author's interest in the question on how ICT tools can support the aforementioned processes.
The article will focus on the use of ICT tools in acquiring and achieving specific competences in the field of the CBRN defense. The presented issues will concern teaching outcomes connected with CBRN defense education and training, present-day pedagogies which can be applied in this kind of education and training and, finally, didactic tools (social media, e-learning platforms, virtual worlds, mobile technologies and augmented reality technologies).
CBRN TROOPS' TRAINING OUTCOMES -OVERVIEW
The CBRN troops' training outcomes (knowledge and skills to be acquired) were identified through the analysis of the following NATO documents: The Allied Joint Doctrine For Chemical, Biological, Radiological and Nuclear Defense -AJP-3. 8(2012) According to the analysis of the above-mentioned documents, the training outcomes include: understanding fundamentals of CBRN defense (basic concepts, aim, principles), force protection, CBRN threats and hazards; gaining knowledge on characteristics and effects of chemical and biological agents, radiological material, nuclear weapons, as well as characteristics and effects of toxic industrial materials. Moreover, participants of the training gain knowledge on components of CBRN defense, they gain skills on how to detect, identify, monitor CBRN agents; how to warn and report about CBRN incidents as well as to assess the risk and protect troops individually and collectively. Additionally, they acquire the knowledge on the areas such as: pre-hazard precautions, the issues related to hazard control recognition, decontamination, medical countermeasures and pre-treatments, medical support in CBRN environments. Training outcomes also include raising the awareness in the scope of regulations on when and how the military can assist civilian authorities, skills on how to operate during preincident activities, during incident occurrence and post-incident activities. Interestingly, there is also an emphasis put on social skills in the scope of CBRN management (command considerations for planning and conduct of CBRN defense, operational and CBRN defense priorities, extension of CBRN defense and CBRN Consequence Management -CM, Joint Staff Responsibilities for CBRN Defence) 11 .
The NATO document TheInternational CBRN Training Curriculum highlights that CBRN training should be adaptable and flexible to accommodate different emergency management structures within the nations; used by nations to complement and support national CBRN training programs as required; modular and focused on key functions of the immediate or short-term elements of the response -these modules can then be used in various combinations to meet the specific training needs of the nations; dynamic and incorporated into best practice and lessons learned from real incidents 12 .
The recommendations can be incorporated into domestic curricula and executed with the help of suitable teaching forms and methods.
CONTEMPORARY PEDAGOGICAL APPROACHES APPLICABLE FOR CBRN TRAINING
The information era affects people's everyday lives, their work and a way of entertainment. The use of ICTs by individuals or larger groups builds the information society. Its main feature is an unconstrained access toinformation and the development of telecommunication infrastructure. As it was previously stated, education and training in the information society are affected by overwhelming use of ICT tools. On the one dents. The presented pedagogies can be treated as two different contexts for performing teaching activities. The contemporary pedagogy focuses on active learners who work in small groups and are tasked with multifarious exercises (to maintain a proper level of concentration and external motivation). Also, their activities can be individualized and the instructions are mostly designed for small groups. Unlike in the traditional pedagogy, students work in teams, they support each other during practical exercises (building social skills) and work with different thematic instructors. Subjects are no longer separated.
It must be added that modern pedagogy focuses also on learner's cognitive skills, which are stimulated with the use of ICT tools. Especially designed educational activities are based on behaviorists' approach (response and reaction), connectivist approach (learning is a process of connecting specialized nodes or information source) and constructivism (knowledge cannot be transmitted because it is a construct of the mind and learners have an active role in building the understanding so as to make sense of the world) 14 . The choice of an approach or approaches depends on a teacher/instructor, a trained group and conditions under which the training is performed.
ICT TOOLS IN THE CBRN TRAINING
In the era of information the process of the CBRN education and training involves different ICT tools such as: social media, e-learning platforms, virtual worlds, mobile technologies as well as augmented reality technologies. However, their use needs standardization. In military context, the Advanced Distributed Learning (ADL) Initiative is the institution, which deals with standardization of the teaching processes. It was established in 1997 as a part of the U.S. Department of Defense and it aims, among others, to support lifelong learning through the use of learning technology. The Initiative develops and implements new technologies for educational purposes and fulfills its mission by collaboration with government, industry and academia. Regarding the international cooperation, the ADL Initiative recognizes the network of ADL Partnership Labs around the world 15 . Bearing in mind the issue of standardization of military education and training, the application of ICT tools requires deliberation and caution.
Social media
At the eLearning Guild's DevLearn 2010 Conference it was stated that the ADL recognizes the need to enable social learning, mobile learning, augmented reality and forms we don't even know about yet 16 . Furthermore, with reference to social media the more we share and comment, the more we learn (...).The intent is to spur innovation in learning technology, especially in the area of community-oriented technology 17 . The development of community-based technology is possible thanks to the use of online technologies (the Internet and mobile-based tools) which enable people to share opinions, insights, experiences and perspectives with each other. Social learning takes place within the online communities; it happens during discussions through social portals (such as Twitter, WhatsApp, and similar Web 2.0 applications). D. McConnell explains that working with social media allows for learners' participation in a learning community; they share resources, knowledge, experience and responsibility through reciprocal collaborative learning 18 , which is an educational approach to teaching and learning, that motivates groups of learners working together to solve a problem, complete a task or create a product 19 . Moreover, learners can create training content. As a result, the boundaries between experts or teachers and learners become blurred. According to M. L. O'Sullivan and G. Samarawickrema, Web 2.0 technologies can be employed effectively to create rich learning environments, are entirely collaborative and depend on users to read-write-edit-publish through an iterative process 20 . Regarding CBRN training -social media can be used for tasks that involve collaboration and instant exchange of information (e.g. field exercise during which mobile apps can be used for giving and receiving instructions or alerts). Sharing the knowledge by world's leading states institutions dealing with the CBRN incidents would constitute further example of the social media application. The knowledge would be conveyed and shared among members of a closed group.
E-learning platforms
The ability to reuse instructional components in multiple applications and environments, regardless of the tools used to create them is an important factor that should be taken into account during training preparation 21 . This means that content can be reused in different applications. To maintain reusability as well as interoperability and durability, the ADL Initiative developed the SCORM (Sharable Content Object Reference Model), which is a collection of standards and specifications for web-based electronic educational technology 22 . It assures communication between e-learning platforms (Learning Management System -LMS). ILIAS 23 and Moodle belong to the most popular educational platforms 24 Figure 1 presents the course's sample screen. It can be noticed that the contents of the platform is intuitive and multimedia are well composed in the training content. The course can be conducted online anytime and anywhere, without any time constrains and costs. Moreover, it can be interspersed with social media communicators, which make the learning more engaging. However, it must be stressed that teachers/trainers need to apply clear rules of communication between all members of educational process 28 . It makes the learning and teaching processes more effective and smooth.
Fig. 1. Introduction to Chemical Terrorism Preparation course

Virtual worlds
Apart from social media and e-learning platforms, the training can be conducted in any virtual world (VW), often called the 3D Virtual Learning Environment (VLE), which creates a landscape for conducting educational activities. Since the exchange of information and communication is increasingly exercised online, such systems have become a part of the essential educational infrastructure in various higher education establishments 29 . The most popular VLEs are as follows:
 Second Life (http:www.secondlife.com);
 OpenSim (http://www.opensimulator.org);
 There (http://www.there.com/);
 Olive (http://www.saic.com/products/simulation/olive/).
A VW platform is a "student-centered virtual learning platform" because it supports and diversifies the opportunities for learners to choose the content individually while designing the learning environment 30 . These VLEs are perceived as a multi-user virtual environment (MUVE) that are defined as such environments which possess the potential to generate a sense of presence among peer learners via their avatars in a 3-D environment through real-time interactions that may facilitate relationship-building, learners' engagement and motivation" 31 .
The training of CBRN troops also can be conducted in such an environment, e.g. virtual presentation of elements, molecular structures, the effects of acid rain, toxic waste, management, decision making, etc. The example of the content presentation (molecular structures) comes from Texas University SL Island (Fig. 2) Recording the action that is performed on the screen is another form of the use of 3D VLE. This kind of videos is called machinima. It is a new form of filmmaking, which utilizes 3D videogame engine technology to create animated films within virtual environments 32 . In such videos the stage is provided by computer generated imagery, therefore its production is perceived as highly cost-effective. Machinima, as a form of demonstration, can be used for the needs of CBRN training as well -it can be easily disseminated to learners and teachers as video-podcasts (or vodcasts). M. GawlikKobylińska suggests that machinima can be perceived both as a supporting material (typical visual aid and video) and as a task (a task-based approach) by which learners acquire, develop and reinforce specific skills 33 . It may be implied that the process of video production boosts concentration and memorization of particular tasks (e.g. CBRN crisis management).
Mobile technologies
Mobile learning and performance support applications (apps) gain popularity in training of CBRN troops. 37 .Needless to say, designing courses in mobile apps requires the special micro-learning approach, which provides learning content in small chunks of knowledge.
Augmented reality technologies
Augmented reality is defined as an enhanced image or environment that can be viewed on a screen or other display, produced by overlaying computergenerated images, sounds, or otherdatain a real-world environment 38 . Those technologies create unlimited solutions that can be applied during the training of CBRN troops. For example it would be possible to implement oculus rift and workstationscombine them with VR or what is recently more popular -implement Holographic Reality (HR). This advanced technological solution enables possibility of creation collaborative 3D experiences through an interactive display. The innovative tools create fully immersive environment, which is "safer" for a learner and generate lower costs (reduce physical injuries) than a stationary training. The latest and the most sophisticated holographic technology project called LEIA 3D (Fig. 3) The future of CBRN troops' training may involve such novelties as holographic technology. Creation of almost real training conditions may be useful for gaining knowledge and skills in the field of hazard control, decontamination, medical countermeasures and pre-treatments, medical support in CBRN environments, skills on how to operate during pre-incident activities, during-incident actions and post-incident actions. The entire training requires psychomotor activities, the whole body is engaged and a learner operates within artificially created conditions.
CONCLUSIONS
The article focuses on the use of ICTs in education and training of the CBRN troops. By giving different examples, it proves that ICT tools can serve as practical teaching mechanisms, which help students to visualize dangerous incidents, simulate different scenarios, support content dissemination and are motivating and engaging for learners. The described pedagogical approaches and the scope of the tools' applications raise a question on the general standards concerning the implementation of ICTs in this kind of education and training. In the military environment such standards are provided by ADL Initiative. As far as the universal character of ADL solutions is concerned, it seems that any process of designing the CBRN training in a combined form should incorporate the recommendations and standards developed by the Initiative. However, those standards when perceived as a kind of innovation must be compliant with the organizational and systemic solutions 40 . The initial step of the ICT didactic tools integration into CBRN troops' training would require identification of potential efforts and barriers, especially in the area of policy, planning, infrastructure, learning content and language as well as capacity building and financing. Further implementation of ICTs in the didactic process and preparation of VLE requires a significant number of efforts, which is perceived as a considerable challenge for organizations. As F. Mikre stresses, ICT-enhanced education requires clearly stated objectives, mobilization of resources and political commitment of the concerned bodies 41 . Therefore, it needs deliberate efforts and close cooperation between decision-makers (strategic level) as well as between subject matter experts, instructional designers, project managers, e-teachers and administrators (operational level 42 . Most innovations are brought to life due to such possibilities. Additionally, other challenges are worth mentioning, especially those which concern teachers and learners. From a teacher perspective it is indispensable to possess knowledge on contemporary pedagogical issues and to have computer skills. Learners should also be prepared to use such technology in order not to be inhibited by technical barriers (skills gap). However, regarding all assets of ICT enhanced training, it can be stated that such solutions facilitate different modalities, make the training more attractive and motivating.
The ICTs provide various opportunities both for learners and teachers. The training can take the individual of group form, however, it depends on the specifics of the subject taught, the group of participants, the conditions offered by the organizer of the course and the competence possessed by the individual providing the course.
The presented issues can be a starting point for further discussions and research on the use of state-of-art didactic solutions in CBRN training and education.
